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MEMORANDUM FOR: Dr. Donald Steininger
Assistant Deputy Director of Science & Technology
Central Intelligence Agency

SUBJECT: Summary of Results of the Joint US/USSR Working Group Meetings

Attached is a copy of the Summary of Results of the Joint US/USSR
Working Group meetings of November 29 - December 6, 1971, on

rendezvous and docking in implementation of the NASA/Soviet Academy
agreement of October 1970. We would appreciate any comments you may
have prior to January 24 when NASA plans to dispatch a letter approving
these recommendations,

Please note the restriction on release of these results,
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. TEXT NOT FOR RELEASE UNTIL
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Cf the third meeting of snecislists of the USSH
Aczdery of Scienzes and the U.S. Netionzl Aero-
nsutics end Soace Administration, Movember 29 -
Decenber 6, 1971, on commatible systems ror the
rendezvous end docking of menned Spacecraft and
staticns, ' '

I. INTRODUCTION

1. In sccordance with the Summerics of Pesults of technical talks
between renresentatives of the USSR Acadamy of Sciences and the U.S,.
Lrtional fercnevtics erd Space Administration, held Octover 25-28; 170,
ena on June 21-25, 1971, on questions of proviaing for competibility of
nenned spacecraft asnd spacé Station renlezvous and docking systems, o
reeting of three Joint Yorking Grouns was held in ¥oscow (USSR),
November 29 ~ Decemper 6, 1971, for the rurpose of:

(a) Surther discussing, coordinating end seproving technical
‘reqQuirements for compavivility of such sysiems in the
future; and

(b) further considering possible flight missions to test

w

competible systems in the mid-1¢7Cts period,
In the vericd betwsen the meetings, technicel documsnts were exchonred ond

arreed technical tasks cerformad For sutsecuent enrroval,
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3« The second vege of possitle tests of technical requirenents

end soluvions for compatible rendezvous end docking systems will e

- considered lster, as wrovided in the Summery of Tesults of June 1971,

rerely the doéking of a Soviet Soyuz-tyve soscecrsft with - U.S. orvitsl
station of & Skyleb or another type to be put in orovit after 1675, Tre
technical desirarility of toth steges of testé s recognized uy noth
pertvies, considering also that the sizes and other cherscteristics cof
the compatible systems used in the first stage may be altered for the
second stsoe by mutual agreement.,

L. The results of the Joint Werking Group reetings zre ncted in
their minutes which sre attached as en integral pert of this Sunmersy
of Pesults (Attachments A, B and 0) ehd which list documents develored
and exchanged bty the Working Groups. The main aspects of their minutes
are triefly listed as follows:

5. Joint Werking Group No, 1 completed general documentetion on

j-2

ife surzort systems, coordinate Systems, constresints uvon Bpacecrailt
configuration, and communications vetween control centers., With:respect
t0 the proposed joint Acollo/Salyut test mission, szreements were reached
on the objectives of the objectives of the mission end on = list of
proposed project documents for the mission. The group agreed Lo o ruiual
exchange on lsaunch windows in two monvhs, programs for the tést riseicn
by April, and communicetions channels far the resvective control cunters
vwithin three months, The U.S. side will provide a pronosed interfece
orgenizational plan for the “roject for cormment ty the Soviet sids.

O Working Group No. 2 deitermined the list of guidance and coms=mol
systems and onboard equipment of USA/USS® spscecraft which is <o ta

Corigatible. The documentation on the suvjects of lighis, dooxins <avmzss

end CoETeYedoRSL Ritaase @006/02/ 17y sCH-RDP74B0S8I RO0100150001-5, .
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¢ry nearly completed. The Croup plans to reorganize its documentation
into two volum s covering respectively ihe fubture general requircments
end thz prorosed Apollo-Salyut test m;ssion. With respect to the test
mission, it is agfeed that the two sides develor a communicetions sysicm
and e treckiny system to an agzreed set of technicel requirerents and 4o
provide fof the installstion of the Apollo-type VET ranging system as e
back-ur. The Soviet side will consider whether to tuild its.part of thic
system or utilize equipment provmdeq by the U.S. side. Docking contact
criteria heve been axreed s & basis for docking system cesign., frmreevanty

Ars also neen resched on 2 dockin g tarzet for instelletion in the center

¢ the docking hatch. This terzet will wrovide 2 compsiible docking
elinerent system. 4 docking target, similar to that used in the fpollo

prosram, will zlso be installed on the Salyut to facilitate alinexent.
Some prrametiers may require review as design problems are uncovered.
4dditionel work will te undertszken by one or both sides on control

stebllization requirements and their relationship to svacecraft size,

and on the design, develorment schedule, evelvation and instellation of

the new docking tsrget concert. The Working Group reacogrizes the useltl-
necs of a meeting in the very near future,

7. Joint Terking Group No. 3 digcussed and egreed on the documend
"Technical Pequirements for Competivle USE ~nd UESP Dockiny Systens? .
agreed to & series of besic perameter values of Apollo/Salyus cceexing

-,

systems, ircluding the diemeter of the trensfer tunnel. The workins srouy
exchenred ~nd discussed material on » docking system concent. =ssic
features of o joint concent were develooed thst will vermit Juriler

develerment work. Further study end arreament are reguired for the

ngblouman of a2 single Joint congent. listins of werametsrs and esteb-
Approved For Reléase” 2005/02/17 : 'CIA RDP74B00681R000100150001-5
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stegess of develorment. The “orkins Croup azreed alsc to create a coula
model o a docking syshtem thet will 2llow a verification of the vrrrosmelors
tnat ensure cormpatibility at an eerly strge of develooment, The Vorikin:

éroup recognized the vsefulness of 2 meetiny in the very near futurs sni

ouwlined the questicns thet must be discussed ond sgreed atv that meotins.

TII. OQRJTOTIVES OF AN APQITO-SAIYUT JOINT TRET MICCION

8. The rrimery objective of a2 joint flight involvingz Pnlﬁnollo~

tyne sgpececraft and 2 manned orbital stetion of the Salyut-tyre would e
to conduct spece experiments to test the technical recuirementc and
solutions for compebibility of systems for docking of futuvre manned cnice-
craft and stations. Such testing should include the rendezveous snd dockirg
cf Apollio=Szlyut with the éctive use of all the new equinment required for
cempetitilivy whnich could be available by the time of the mission., 7The
performance of this test mission would include the following:

{a) testing of a compatible rendezvous syster in orbit.

(p) testing of arndrogyncus docking esserdlies.

(c) wverifyinz the techniques of transfer of cosmonauts =nd
astironeguts.,

(d) the performence of eactivities of U.S. and USE® crews in
docked flight in accordance with a program that will be determired lsler.

(e} geining of experience in conducting joint flights Ty U.G5.

and USSR spacecraft, including rendering 2i¢ in emergency situstions.

TV. OTHIR CONSIDTPATIONS FOR & FIPST APOLIO-S¢IVUT JOINT ©0g™ T IU8T2Y

S, With particulsr regard to e mossible first jcint test rission,
involving the rendezvous snd docking of an frollo~type spzcecralt anc @
Salyut-tyre space station, representatives of the two sides reaches the

ollowing con c1L51ons-

Approved For Release 2005/02/17 : CIA-RDP74B00681R000100150001-5
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(») 7"he teseline Tor discussion, definiticn ond develerrant

¢l The compotible dockiny system for the initial test misslion willi o

3

based on the eszreed concept of an androsynous, perirheral syciten clanted
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(¢) A zreliminory list of milestones, or rajor events in

p-anrlnr, design ernd implementation of the first crorosed tect missicn,
is rrovided in Attschment D. The parties should exchenge propvosrls
before Aoril 1672 for this schedule of ec ctivities ond its finelizgtion.

(&) The psrtiss consider it essential, in order to begin
cesigning end mcdeling the components, uniis, ané systers which sre
required for con51cerat10n ond nossible implementation of the first
joint test mission, to provide for continuing direct contact throvgh
cporopriate orgenizational and communications srrengenents:

(1) Or=zanizstion. The Project Directors on toth sides

s

snall be resrvonsible for direct and continuing contact between them ard

(=

2tilize Deruty Project Directors zs desired, draw on experte from the
three Workinz Groups, and utilize such additional experts from their
respective sidec as they may recuire.

(2) Communicetion. The two sidcs agree that the devel

cr teking s11 technical stevs relating to the test mission. They sholl

1o

rent and accomplishment of the test mission require the establishment of

rapid and effective communications between the Project Tirectors rnd
others designated by them.

The U.S. side considers thas informal direct com-

K] 2 . K 2T e J2 ek e v & B o e o

municetion should begin immedistely bty veles ard telex chrintle evd
. : - LR & RS ce vammrm T ey e S ee e ST
thet it should fthen Lo cah Al ahed o oo oomlar nesdn Se LG G, T8

goon rs this Do) o
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== The telex chennel will be used os requ;red
1o establish ond record understerndings rx3
- well as to wransnit desired information. It
will also be vsed to organize and errangé in
advance the szenda for scheduled weakly veoics
conmunications so thet such wegkly volce cone
ferencés will be discirlined and efficient.
-~ Voice communications shell bte for discussion
purpvoses only. Action should be teken only on
the basis of confirming telex ressages.,

its telex

120y

-- Zgch side will meet the cost o

messages. The two sides will sghrre egually

the cost of = dedicated voice channel.
Tre U.5. side considers thet such = coordinsted system of telex and
voice corrunications is essentisl for proceeding with the rropcsed joirnt
migsion. The Soviet side will study this cuestion end trensmit its
provosals simultansously with the confirmstion of this Swrmery of Tusulis,
The two sides agree that documentztion should be excnenged by the weet
renld reans, utilizing the zssistence of Embessies. Tn sddition, smell
crours of expefts shall exchenge brief visits es required on particuler
proolems., -

(e) Since an early finsl decicsion would be essentisl tc wermit

b+ ]

flight schedule for +the mid-~1670%s, it is necessary thet eech prrty
genc the other, by April 1, 15672, 2 statement of its position on thne

‘prospects for the actusl conduct of the test mission in 1975. {("hz U.S.

A

side pronosed Srring or Summer.) The narties will also gxchonrce i

corncepts by April 1, 1972.
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V. SONCIUSTION

10. Thie Summery of Tesults is.subject to confirmation by the
USSR Acadery of Sciences end NAS4A; nertles shell inform each other
accordingly in writing Within two months.

1l. The next meeting of the Joint Werking Croups is rlanned for
late Mey ur June 1972 in the United States.

Done in Noscow, Decerber 6, 1971, in Pussian and in rnzlish.

Lrncld W, Frutki®

ﬁwffe}é{‘:ﬁ% :ﬁ)zz« ~*

V. S. Vereschetin : Chrigtopher C.  ¥rs

PROJECT DIPECTORS AND HUADS OF
WORKING GROUP

P &
4 S/
J y 99 V
3 & #3 .
J

; yon S. Iunney

K. D. Bushiyev

HEADS CF WORKING GROUP 2

G-

V. P. Legostayev Eonald C. Cheatheam

HzZADS OF WORPKING GROUP 3

V& S. Syromyatnikov nald C. Wade
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ATTACHMENT A

CREING GRCUD KO,

NGV. 30 - DEC. 6, 1971

NMINUTES OF RENTINGS OF COMPATISIIITY OF GENEFAL
METHODS AN MEANS I'OR RINDEZVCUS AND DOCKING

PART T, CCHPATIBIIINY CF FUTURE SYSTINMS

In the discussion of the agendae items, the followirg resulis and

}.

_coneclusions were rezched:

a, Coordinatve Systems snd Units

Group I agreed to accept the document prepsred ty the US ertitled,

Ccordinate Systems Standsrds for Internationsl Rendezvous end Docking of

Spacecraft," and it wes signed by both parties. This document is included

s " B I
s Encleosure l. v : AY

b, rosvhere, Pressure end Methods ol Transfer

The decurment prepered by the USSR entitled "Svecifications for
Crew Compertrent Atmosphere, Trensfer Methods, gnd Units ard Systers Needed
to Provide for the Trensfer of Crews after USSR amd USA Spacecraft end Space

Stations Have Docked" was accepted after modificstion and then was signed by

both parties. This document is included as Enclesure 2, Ve reached en under-
starding that within two months of this meeul z both perties shell exchenge

)

inforretion on ouest*Oﬁs releting to the cennection of liguid-cooled gp“wonts
of the srace suits to on-bozrd thermal regulsztion gystems., Deta also to be

xchenged includes quantitetive cheracteristics (rossivle times, release of
U )‘ . . . )

oxygen 1nto the CcOln stmospheres) and pous Te_operational solutions (pre=-

breathing in airlock charbers under lowered pressure in & two-cermponent

*

atnosphere ) with a view of finslizinz these cuestions 2t the next meeting.

Apgroved For Release, 2005(02/47 : CIA-RDPT4B06S1R0001001500015 .
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SrecApprbIedForReldHsE 2005/b 2147 - IRCREIST 86068 1ROD610045000¢:81 then wes
sirnaed by hoth perties, This decumznt is included ss Inclosure 3.

d. Communicetions Vetween Control Centers

Tba US side presented a paper entitled, "Propossl Fequirerents for
Communications bvetween Cantrol Centers," and the USSR side agreedto review
the paper end trensmit corments to thé US within 3 months. Croup I ic confi-
dent that agreerent will %e reached on this subjeét.

e. Hatch Sizes

The Subjéct.of o clesr hatch opening size for future epace systerns
should be d%scussqd further. The rresent US requirement for future sysiers
is 1.5 meters in dieweter. The USSR agrees thsh it is desiranle that hatch
sizes for future.space systems be lerger than t@ose on present spacecraft.

-~ - - -

f. Technioves for ALssurinz Compatibility. of Cverall Fethods znd leans

Group I agreed that the Apollo/@alyut:test mission being congidered

is & gcod opnortunity to test our joint solutions for assurinz overall technical
g j2)¢ 1Ly T

s

compatibility.

- L CamPRTIBILIFY POl
ART IT -AAPOLIO/SAIYUT-TYPE MISSION

R

»

In adéition'to discussing future system r%quirements; Grouvp I aléé dis~
cussed the ﬁfoposéd test mission involviné an Aiollo-type spacecraflt éhd a
Selyut-type manned orbitsl stetion. The fesult%, conclusions, aﬁd work to
be continued ere summerized as follows: -

a. Information Nxcheange : s

Botn sides presented pspers coveringz several subjects zt the
beginning of the meetings which were very helpful in the discussions end will

be valuable =25 reference materizl in the work to continue.

b. Project Documzntation

Group I zgreed trat a nurber of documents sre necessary for vlenning
Approved For Release 2005/02/17 : CIA-RDP74B00681R000100150001-5

an Apollo/Salyut lesJon ard estatlished a list of documents which need to be
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n“on “ &< 31gn3d Thls list is included as Inclosure L. As work

rrogresses, other necessery docurents may be identified md incivded on
the list by muwtual sgreerent. The group &aireed on the general technical

content of these documernts, a,.'bhowq further ceum.“uon is necessary.

-4

ie
agreed thet both sides will exchange cutlines of these docurents within
three months along with a proposed schedule for the preparation oi these

documents,

¢. Orgenizstional Plzn

The U.S. side presented an outlire of 2 typical organizstional
plan for consideration. Group I gave gereral agreement to the content of
such & document. . The US will trensnit a.croposed organizational plan to the

P I . ¥ -

USSR within three months.

Lia

d. Project Technical Propcssl Nocumant

.

Group I =greed upon the need for a project concept proposal docament
which would give.an overall conceptional description of all the elements
irwolved in the test mission. This decument should include e brief descrintion

of major items of equipment ard mission model. An example of this type of data

- - -

is shoun in the U.S. document entitled, "Design ard Cperaticonal Descriziion of

the US Zquipment for Use in the ipol 10/%1*'1.“0 Test lisslon." &re ﬂv’f""*h"’ ")“/""J:
Fropes cols ek HAT Srmumadd // mid 4‘,//': 1972+ whARA @ if) S ax T O fer & Compor

. @L\_ﬁf"/';-é/f(“ C/c?( UMt ’/0 b dQ‘V‘L/"‘
e ‘ .;.pollo/ alyut Test Mission O:;jpctlves ot }zjnuf P e P /neu‘)nj,

\

Qur groun decided that the primary objective of a joint flight

involving en Apollo-tyre spncecraft and a menred orvital station of the
J

Salyut-type would be to corduct space exnerirrnnts to test the technical

requirerents for competibility of '"stews for rerdezvous end docxing with

the active use of ell the rew equiprent requir@d for compatidility which

could be zvailable ty the time of the mission. The perforrance of this test

mission wovld include the follox-;in:f: (1) testing of a comprtible rendszvous

system; (2) testinz of androgynous dockinz sssentlies:: verifying {,he
Apprgved For Release 20057302117 CIA- RD1°74BOOG 1R 0‘?83150001-5

‘techniques,of transfer (the transfer of up to two US crewmen to the Salyvt
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L)

i

(i) the performance of activities of US erd USER crews in docked flight

in eccordance with a program thet will be determined later, and (5) gzin of

experience -in conducting Joint flights by US and USSP Spacecraft, including
rerdering aid in emergency situations. -

I+ Mrosvheres sormatibilily end Crew Transfer

The group accepted in principle the concept of the use of = speeizsl
US decking module for use 25 an sirlock between the different atmes csoharic
pressures of Apollo ard Salyut. Ve agreed on a set of preliminery grourd rulss

and have ircluded them as Znclosure S,

g. MNMisslon. Plan - S0

In the course of discussion agreed decisions were reached on some
questions; on a nwber of cuestions the direction of further studies was
defined., The results reached arc contained in Znclostre 6.

The varties have egreed to conduct further studies on the possitle
. . 7

rengzes of lounch ulA s Tor their Spacecrart with a view of finding o mitually
acceDUQole solution so es to ensure a daylight Apollo leunch.. It was decided
to exchange ‘the results ol these studies within two months.

he Communicetions Chenrsls between Control Centers

Group I pcreed that the previously excharged papers on this sutjec

contained the besis for sgreement. Ve agreed that the USSR will review the
LS proposal and transmit comments 4o . the US within vhree months., Ve a2lso agreed

that, efter the reovirements were esteblishad and signed, communicetions
3 . . < ] ) J

I

specialists from each country should reet 1o determine how these communications

chznnels would be.implemented. '

In chwvry, Workinz Group I exchangadvviews on the Apollo/Selvut test

rission end reached en urderstarding of the ms 1n "elements reoul_oc for such a

mission, We_have rea rched agreerent on mission ob Jrctlves, decument requirerents,

00150001-5
re 111*193@950\63‘141: *?Irﬁele?‘l?g ?‘895/91%1 ;ZJ,UC I%D*P £ 0D681Rg%9.1 other iechnic c'l
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[ATTACHMENY B]

Minutes of the Working Group No. 2

Noverler 29 - Decemver 7, 1971, Moscow

1.0 The sides continued discussion of the following questions concerning

USA/USSR spacecraft rendezvous and docking.

external lights (flashing light beacons, onboard orientation
lights, floodlight),

-

docking target and sighting devices,’

-~ voice communication radio systems,

-~ rendezvous radio systems, :

-= initial confact conditions for designing the docking unit,

-- requirements for spacecrafli control systems cperation in rendezvous
and docking mocdes and docked mode,

~= documentation format.

2.1 Zota sides confirm the agreements on the flashing light beacon, thre

onboerd crientetion lights and the floodlight which were agreed upon at

the seccnd meeting in Houston in June 1971 with the following changes and
definitions.

a) 4cknowlecdging the desirability for providing the detection of flashing lizht
beacons in any direction up to the range of 50 kilometers, the sides may

assume a reduction of these reguirerments for a particular spacecraft. In

nese cases the specific characteristics of beacons will be included in the

ct

general technical reguirements defined for the appropriate spacecraft, and
these will be agreed to by both sides.

L)

he presence of regions of no coverage for the ontoard

ct

L) Zoih sides permit

\

It

-7

crientation lights. oreferred veluss for these reglons and their locations

©

for each spacecrait will be agreed to by Doth sides.

Approved For Release 2005/02/17 : CIA-RDP74B00681R000100150001-5
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¢) The sides agree to change the agreement with respect to the number of

ontoard orientation lights and their locations accerding to the docurent

"General Technlcal Requirements for Onboard Orientation Lights for

Application to USA/USSE Spacecraft During Compatible Rendezvous and

Docking."

2,2 Bcth sides agrecd to the format of the following documents: (See Appendix 3
for correct titles for this snd all following sections.)

a) General Technical Peoquirements for Onboard Orientation Lights for

Apolication to USA/USSR Spacecraft During Compatible Rendezvous and

Docking.

b) General Technical Requirements for Flashiﬁg Light Beacons for

Application to USA/USSE Spacecraft During Compatible Rendezvous and

Docking.

c) General Technical Requirements for Floodlights for Application %o

USA/USSR Spacecraft During Compatible Eendezvous and Dockinge.

Zoth sides have arrced to certain technicsl specifications in these
docurents, bub both sicdes consider thdt it'would be expedient on the
rollcwing technical questions:

a) flashing light bteacon turn-off range;

b) beacon shading in emergency conditions;

¢) onboard orientstlon light locations, and;

d) color coordinates for white lights, to carry out further analyses,
to cdefine technical specifications, and to exchange these in the form of
technical documents in reparation for their discussions at the next
reeting.

2.3 The parties consider that the zeneral technical requirements for
spacecraft external lights may be exiended t0 the Apollo/Salyut

internaticnal mission with the appropriate modifications and agreement

Approved For Release 2005/02/17 : CIA-RDP74B00681R000100150001-5
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will bte rmacde upon the technical requirements for such devices.

For this purpose voth sides have agreed upen the following
documents :
a) General Technical Reguirements for Onboard COrientation Lights of the
USSR Orbital SpaceStation Salyut-type During Rendezvous and Docking with
the USA Spacecraft fpollo-type.
b) General Technical Fequirements for Flashing Light Eeacons of the USSR
Orbital Space Station Salyut-type During Rendezvous and Docking with
the USA Spacecraft Apollo=type.:
¢) Genersl Technical Pequirements for Onboard Orientation Lights of the
US4 Spacecraft Apollo-type During Rendezvous and Docking with the USSR
Crbital Space Station dalyut-type.

é) Ceneral Technical Pecuirements for Flashing Light Beacons of the USA

w

pacecralt Apolil

o]

~t7ne During Rendezvous and Docking with the USSR

g

bltal Epace Station Sealyut-~type.

-

) Ceneral Technical Deouirements for Floodlight of the USA Spaccceraft

@

Apollo-tyve During Rendezvous and Docking with the USSR Orbital Space

o

Station Salyut-type.

[ €]

ome characteristics of the external lights of the Salyut space stetion
and the Apollo Comnand/Service Module, in particular the Apollo floodlight
locetion, the orientstion light shading and location and the Salyut
flashing light beaccen intensity fequire further analyses and definitions.
The results of these snalyses will be exchanged between the sides for
information and further dlscussion.

2.4 Poth sides consider that the passive spacecraft must have devicas fer

staGling of optical sighiing and measuring instruments from darage by the

floodAppkaved ForReleasec2005/9261% ¢ £48:RDP74B00681R000100150001-5
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- 340 Targets

3.1 It is agreed that a standardized docking target will be designed for
future USSR and USA spacécraft and spa.. - stations, The target will be
mounted on the docking mechanism hate 5 of each country's spacecratt
and space stations, The target desig: .nd location requirements will be
specified in the 5General Technical Feguirements for Docking Alinemznt
Targets for Application to USA/USSR Spacecraft During Compatinle

2

Rerdezvous and Docking." (to be completed and approved at a later date).

The standardized target design has been teﬁtétivély descriveds 4 final
design will be discussed ang adopted at the next meeting. In the event
that significantly new docking devices are developed, then modifications
to the standardized target design may be necessary and changes will be

macde bty mutual agreement.

-

3.2 TFor the performing of the Apollo/Salyut migsion it is agreed to mount
on the Soviet.Salyut stetion 2 docking. tergets, one of them veing made in
accordance with ' Ceneral Technical Requirerents for Docking Alinement
Targets for Application to USA/USSR Spacecraft During Cqmpatibie

Rercdezvous and Docking,.!

The second dockinz target for the Apollo/Salyut mission will be mounted on
the Salyut and located coincident with the 4polle line of sight. The target
will gererally be of the type shown in rigures 1 and 2, (General dimensions
egre shown on Figure 1,) The back o ﬁhe target will be located on the
Salyvt within 1 meter of the docking interface and shall not be more than

0.0 mevers in diameter. The USA will select the final design of the tarzet

-~

e

and inform the USSR about this choice. The location accuracy and manu-

e ARG R LS DoTHY FElA-RiSPIaBb0ss Kb o S0G0RS selecvion

13 irace,
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G4e0 Jommunication Systen

4.1 The sides confirm the agreements achleved on radio communication at
the secend meeting in Houston (June 1971) and consider that these spree-
rents should be citended to the particular Apollo/Salyut mission,

Le2 Standard radioc communication equipment, the conposition of which was
determined at the secend meeting, should not be used for other tasks
(range reasurements) as such a rmulti-purpose use of the equipment limits
the possibilities of spacecraft-ground stations-astronaut comrunication

in internstional ﬁissions.

4.3 The Soviet operating frequency iS 121.75 MHz. The American operating
Ireguency is chosen from frequency band of 100-300 ¥¥z. The USA will infarm
the USSR about the exact frequency during March 1972. After this, the
sides agree to proceed with preliminary designs.

L.h Tre parties azreed on the preliminary common technical requirements for
tne compatidle station for radio communication (see Appendix 1).

4.5 The sides arreed that the Apollo VHF Communications and Tracking System
will be pleced as a back-hp system on both spacecraft during the Apollo=
calyut mission at the same time with the standard cormunicavion station
corresponding to Appendix 1. The USA will send the cocumentation of the
‘polio VEF Communication and Tracking System during Jamuary 1972 so that

Tne USSR can determine the possibility of manufacturing this system.

4.6 It is agreed that the primery communication: mode will be simplex,
simulteneously on both operating frequencies.

L.7 The following questions will be discussed in the uture:

a) The final agzreement of the requirerents on the competidle radio

comrunication equipment and treir refinemant;

-

o) Cnaracteristics of antennas and their locations;

¢) Zn Wo@@%ﬁﬂelé@é@@b@i@ﬂho@lmmausmeﬂammsowsér cal-

culeations;
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a) Techriques and the order of checking the equiprent for compatibility;
e) The Soviet possibilities of manufacturing the 4Apollo VHI' Communications
and Tracking System.

5.0 Tracking Systems

sovh sides continued discussion of requirements for radio guldance gystems
during rendezvous orerations and came %o the ag&eement that:
5.1 The finel goal for both sides is the development of a cormpatitle,
common system which provides for racdio guidence during rendezvous operations.
the transponder for the passive spacecrait will be developed 1o meet the
ormon technical requirements mutually agreed to by both sides. Toth
Sides will design, indepcndc“vlj, the equipment for the active Spacecralt,
.5.2 Luring the Appllo/Salyuﬁ rencezvaous &Xperiment, the existins U5
ranging system will te considered as & backup Systems. The transpornder for
this System will be instslled on the Salyut space stetion together with the
cerpativle common transponder. For determining the possibilities of the
US system manufacture by the USSR, the American side will submit detailed

technicel requiremsnis for this system during Jamuary 1972,

5.3 Takin ng into account that the standardized wavetand 3-10 CM suggested
by the Soviet side includes part of the wavevand €-15 CX suggested oy
the American side, both sides came to a preliminary agreement to cevelop

a compatible comron radio guildance system for rendgavous operations in the

10 C waveband., The accurate values for interrogator and transponder carrier

*

irequencies will te coordinated during the next werking group meetins, The

Suggestions of each side on nominal carrier Irequencies of the inters Teuor

A A . v PR )

arnd transponder shall be communic ed by mall for review by eesch zide Lafore

a

meeting., Zach side will se=d to the cther the draft of tecrrical recuire-

cl
vy
D
of

rEnts Jor the trensponder for review by each side vefore the mECulﬂc

Approved For Release 2005/02/17 : CIA-RDP74B00681R000100150001-5-
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6.0 Initial Contact Conditions for the Desimning of Docking Mechanisns

3

0.1 The sides agreed to dofine the form of technicel specificavions of

SO

3

tact conditions for the designing of doclking wmechanism,

-

0.2 The sides azreed to be governed in further investigetions by the
following values of parameters for future space venicles and Tor

&pollo/Salyut missions:

-- closing velocity ‘ 0.05 - 0.3 n/sec
== for Apollo/Salyut mission a question

should be discussad concerning increase

of the lower limit up to , 0.1 =/sec
-- lateral velocity . } 0.1 m/sec
-~ lateral wmisalinement 0.4 meters
~-- angular misalinement 7.0 degrees
-- roll misalinement . B 7.0 cegrees
-- angular velocity ( active vehicle) 1.0 degree/sscen
(around eny axis)
-- angulsr velocity ( passive vehicle) ) 0.1 cezgree/second

(around any axis)
These parameters are defined in a document titled "Docking Initial-contact
Sondition Criteria for Application to the USA Spacecralt Apollo-type and

the USSR Orbital Cpace Station Salyut-type.™

6.3 The sides agreed to exchange the results of their investigations

ard to cenforn finally the values of the perameters for the Apollo/Salyut

rission at the next mission.

Approved For Release 2005/02/17 : CIA-RDP74B00681R000100150001-5
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o

Discusclons hnave been corducted concerning the reguiremsnis ror the

attitude control system of the Srlyubt spacecraft durine the docking

mereuver end the dockea flight of the tpollo/Salyut miscion. It is
arreed that the documens suitnitied (see Apverdix 2) by the US4 will

serve &S a bvasis for exchange ol cdata. The USSF agrees to prepzre s

correspohdinq document and the formet will be agreed to »t the next

meeting,

7.2 Roth countries have agreed to study the ques stion of.allcweble angular
retes for unstabilized vehicles, The stvdles will eveluets angular
rate values between 0.05 - 0.1 dezrees/second. ;-

7.3 It is agreed to exchenge necesssry deva on the moments ¢f inertia,

tending, fuel slosh, mass distrioution, thruster location, block

diasram srd phsse plane of the attitucde control system, etec., 1o

evaluate the control system recuirements of the docked Apollo/Salyuts

. cocumenteti
8.0 Documentstion

It is agreed that voth sides shell prepare and exchange required
documents for applicetion to USA/USSR competible rendezvous ard
docking. These documents will further define the system peremeters
set oul in these minutes. The docwrents will be individuelly epproved
by each side after they are exchenged end studied. The sides have
preliminary versions of thesc docurants end 2 list is given in

Apperdix 3. The cdocumeats are a pert of the minutes. This list mey

be sdded to throuch mutual agrecement. \\,w:;
AN ’-\f.
// USSR AN 22
L, P, lerostayev LT 4. Podelyakin T, 7. Chestham
APpProvéd-For Release™ 5/b2/17 CIA-RDP74B00681R000 015608395)
- b el A, Pasvletin -~ -4
0. I. Pebkov WV' :

i ” e e
7 ’2,3. H. Tielz
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fPPeNDIX T

Slew TROLININGRY Coriion T“CHNICAL RLQUIRDLNTS FOR THL COMPATIELL RADIO
CUaL WINICATION STATIONS

1.1 General Paramceters : : .

This document formulates the reguirements for radio stotiens
intended to ensure:

-—s'mple' volce and AT (uua*o tone) telegraph communicaticns.
on i at a frequency fFM equal 121.75 MHZ.

--simplex voice and AT telegraph communications on Al at &
frequency of 100 - 300 MHZ

~-dunlex telephone and AT telegraph cormunication at
frequencies fFM and FFM.

The urlnary commnication mode is simplex, s*mu4t¢neouu¢y on
the frequencies £AM and £RM. In the camlex.mus,, the activ
Spaceeraft transmits £ and receives faily the passive spacs cruft
transmits fAM and receives SFY. AT telegraph is used according to
the discretion of each side.

It is proposed that each side develop its radio stations
saparately.  The basic perameters and structural elements of the
stations required to cnsure competibility will he standardized in
these techrical specifications,

Aacn space vehicle will be cguipped with & radio station in
crses whnove possibility of rescuiny the crew must be provided,
as will every v rescue vehicle.

Tha operating frequencics of the radio station are selectew
the bicis that it may be poscible for stations or ghip stations
ol boun countries to monitor conversations and contact thern frox
the ground,

”~

General Technicsl Svecifications

[
.
1S}

(=
o
.

b

The radio station must incliude:

transmitter for & 13

!
t
o

IR Y

-~ & transmitter for fAN;
-~ & recelver for IFi;

- a‘receiver for fAM;
~- &ntenna switches:

Approved For Release 2005/02/17 CIA- RDP74800681R000100150001-5_
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2

== ttpe recorder and tele;raph key (according to discretion
. of each side)

/
The radio station assembly on each spacecralt includes the followring:

the radio station itself;

instructions for operction in flight;
-~ dictionary of cceentzd words and expressions;
—— and sc¢t of mignetic tape cuassettes (if necessary);

The rodio station must ensure radio communicaion between venhicles
at distances of 0 to ot least 150 km at any flight altitude (after
antennas are deployed) and in zny mutual position,

It is assuzmed, if one of the parties considers it desirable, that
the individusl devices in the radio stetion or the radio stetion
itself will be able to be used for other forms of corzaunication.,
This will require elaboration of all requirements discussed in
these technical specifications and will rot limit voice redio
communication.

The redio stations must accept lecds from low frequency modulated
inputs and hzve ocutputs from the receivers to other onboard
cermunication systems.,

The recelvers must hive squelches, The threshold of squelch
operating must be e.g.

The compatible parameters of the radio station will be as follows:

-- operating frequency fFM of the first receiver-transmitter.
(121,75 uiz)

-- operating frequency fAM of the second receiver-trsnsaitter
LT odsd
(0 . . l’aﬂu)

- permissible frequency veriation of transmitters and
.receiver heterodynes not to exceed 50x10-6

—-= output power of transmitters in series with 50 ohans nod
less than 5-10W

=~ coefficient of nonlinear distortion for transmitiers 10%
for fFM and 15% for TAM,

-- frequency variation of transmitter at fFM with moculating
frequency of 1,000 Hz. 10 peak K:

—w percentoge modalatéﬁxh

popan e , *t‘..*'-‘;tg
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)

== attenuation of parasitic radi

tions in transuitters with
reflectivity of 5 MHz, at least

&0 do

-- receiver sensltivity when S/N ratio on audio output is
equal 10db

rust be less or equal to

— pass band of réceivers at 0.7 level 80 KHz (Amplitude of
frequency curve)

-- attenuation of 'spurious channels at least 80 db
—— receiver selectivity with 100 KHz misalighment 60 db

The entenna-feed must allow transmission or reception for an;r direction
of & communicating station relative to the vehicle on both fracucncies
I or fAlM. The entemna radiational pattern of each saterna system
st not contain dead areas below 10 db for any size vehicle, even
during sirmltencous operation at boih frecuencies, The antenna
radiational petterns for each {requency must have a £ill factor of

at least 0.9 et 10 db.,

The antenna feed loss (including diplexer loss) must not be
greater than 3.0db,

The control panel must have the followingfq¢nﬁtols:;
-= fT¥ simplex, off and on;
—— LAl simplex, off and on;
— cuplex off and on;
-— mode switch for voice/telegraph
-=- switch souelch, off and on

-— Lape reccrder, off and on (according to discretion of each
side)

-~ volume control xacb,

The AT telegrapn must use mofuleting voltaze at & freguency of
€00 X100 Hz, vith deviation of the operating fregquency fFx by 10 KHz
ard percentage of modulation to be at lesst 80% of ihe operating

Ar

{requency fAM,
Approved For Release 2005/02/17 : CIA-RDP74B00681R000100150001-5
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"Me 1 4 d ‘n1Y
The rodio stgtmon st function normelly under cabin conditions
in space vehicles and stations.

. . - i co s
As th? program develops, it is allowed that changes mnizy be made
to this document after mutual agreement by both sides.:
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Artpendix ITI

CEMETAL TECHNICAL FOTUIPEMERTS FOR STARLLIZATION AND
CONTROL syaTay PEKUT?EFEH”b ICR APFITCATION 70 USa/
LOSR CCKPATIBIE LEHDEZYCUS AMD DCCKING STUDY ﬁPOIIQ/bAIYLT

1.0 WIRODULTLON

1.1 Scone

This documert defines the stabilizetion and control System recuirererts

on the active (4pollo) and passive (Balyut) ven¢cles for the docking/

undocking onerat:.ons and the docked flight reglme.

l.2 General Feguirements

The control systems of the active arc passive docking vehicles, Lpollo
end Salyut, respectively, will “e capabie of performinz certain control
funciions for the above staved flight overations erd flight regims..

Fach conlrol System will be copable of sttitude raneuvering or heolding
the comtined configuration #fter docking, and also of limitecd translation

oi the comhined configurstion along its longitudinel axis for orbit

raintenence or otrer TED purpose,

Require-ents on the individuial vehicle control systems sre =iven telow,
section 3.0,
2.0 TREQUIREIENTS

2.1 Steolilizetion and Control of the Passive Vehicle

Tha pas.sive vehicle (Salyut) will provide an inertially stsole doaksi i otsd
tarzet for the active vehicle (Anollo) curing dockinz. This stability
will ©e echieved by means of tthe sttitude hold control capability of
the pessive vehicle., Maxizunm gvtitude engles and maximum sttitude

aves will be +1 degree and +0.1 cegrees/se econc, respectively, atout

Ao B B S 3065 B Y45 AR BT 4B 0068 R000100150001-5
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2.2 Stehalizetion and Jon rol o ke Nocked Senfivration

The Salyut and the ‘frnollo corntrol gysvems will each Te cansble of

the docked 4p0lio/Selyus confinvration to a soler inerbisl res rLnce,

a lecal vertical reference, or a 7D reference within a Yolerance

+T5D degrees atiitude and +T30 Gegrees per cecond residusl st iude
s

rete. Each control system will ve cape

:

sof't letch and hard latch cdocked corfizurations.

Zouh the Selyut and the CSH conirol systems will be carable oI
mereuverirs the Qocked configuravion to any PO esir: L eti_tide

at an anguler rste not %o exceed 18D degrees per secorg.

3.0 VIHICIE XSS PROPIRTIES

i FaYa i Aot oo STy QT AT A A ST (P .
4.0 CCUTPOL SESTZN CHARACIEDISTICS

I)
v v LR
4.1.2,2 Lotman Thoulee

~
o
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Totesl Impulse

Qurd Confimurstions

Attitude Control System

SUPPLEMENTAL INFORMATI ON
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APPINDIX 3

LIST OF THE DCCUMENTS OF WORKING GROUP 2

1. General Technical Requirements for Flashing Light teacons for Application
to USA/USSR Spacecraft During Compatible Rendezvous and Docking,

2. Ceneral Technical Requirements for Onboard Orientation Lights for
Application to USA/USSR Spacecraft DTuring Compatible Rendezvous and
LCocking.,

3o General Technical Requirements for Floodlights for Application to
USA/USSR Spacecraft During Compatible Rendezvous and Docking. |

L. Ceneral Technical Reguirements for Flashing Light Beacons of the
USSEICrbiﬁal Space Station Salyut-type During Rendezvous and Docking with
the US4 Spacecralt Apollo~type.

5. General Technical Requirements for Onboard Orientatiop Lights of the
USSR Qrbital Space Station Salyut-type During Rendegzvous and Docking with
the USA.Spacecraft Apolloftypea

6. Gereral Technical Requirements for Onboard Orientation Iights of the
USA Spacecraft Apollo-type During Rendezvous and Docking with the USSE
Crtival Space Station Salyut-tyve. |

7. General Technical Requirements for Flashi;g Light Beacons of the USA
Spacecrait Apollo-type During Rendezvoqg and Docking with the USSR Crbital
Space Station Salyut=type.

8. General Technical Kequirements for Floodlight of the USA Spacecraft
spollo-type During Rendezvous and Docking with the USSR Orbital Space
Station Salyut-type.

9+ General Technical Requirements for Docking Alinement Targets for

Q

Applicatien to USA/USSR Spacecralft During Compatible Rendezvous and

Dockiggsroved For Release 2005/02/17 : CIA-RDP74B00681R000100150001-5
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Docking Initial-contact Condition Criteria for Application to the

—
-
g
.
>

Spaceeraft Apollo~type and the USSR Orbital Space Station Salyut-iype.

}.J
[
L 4

Docking Initial-contact Condition Criteria. for Application to USA/UZSR
Svaceeraft Murinz Compatible Rendezvous and Docking.

12. General Technical Reouirements for Guidance and Control Systems and
Cnbosrd Equipment to te St ndardized.fprjAppl;cauion to USA/L ;38 Spacecral
During Compatible Rendezvous and Dockinge

13. General Technical Requirements for Docking Alinement Target of the UL
Spacecraft Anollo-type During Rendezvous and Docking with the USSR Orti

Space Station Salyut-type.

[85]
3]

il GenerallTechniéal Requifements for Docking Alinement Target of <he
USSR Orbital Space Station Salyut-type During Rendezvous and Docking with
the USL Spacecraft Apollo~-type.

15, Format for Comt ;ned'Doctmentation Related to USA/USSR Compatible
fendezvous and chking.»

-

Document I. General 1echniéal_~equirements for Guidance and Control
Systems end Orboerd Fouipment <o be Stendardized for Aoplication to
USA/USSR Spacecraft During Compativle Rendezvous and Docking.
Documgnﬁ II. Ceneral Technical 3equirements for Cuidance and Control
Sys'emsarc CuDO”TG Tguirment to be Stagﬁé:diged'fof'ipplication'fo

the USA Apollo=-type Souc»craxu and the USSR Salyut~type Spacecrait

During Compatible Rendezvous and Dockinge
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IZ. velues of Perameters for Docking Systems of Lpollo/Salyul Spacecraft

To wllow Tor tae investigation and desipn of copatible docking systems,

countrics have agreed to the following values of parameters for docking

gvstens to be used in an Apollo/Salyut mission. These peraneters are bursed on

Qeovescats defined in the docunent , "Techniczl Requirements for Computible
UL sl USEE Docking Systems . "

Fores al's Lo &

both

pERe)

1. Znvironment
a. Pressure: 760 mum Hz to 1077 1 He

b, Soler Intensity: 1400 watts/metere

¢. Zarth Planetary 5
Imission: 216 watts/meter

d. Average Albedo (Ezrth) 0.2
Mass Properties of the Spacecraflt
ope

Periies and basic dimensions of the spacecraft are

3. Docking Interface Contact Condition Limits

&. At initial contact:

Closing Velocity 0.05 to 0.30 meters/sec,

.
(The proposzi to increase the lower limit to 0.10 meters/cec
should be studied.)

Zetersl Velocity 0.1 meters/scc.

srismment 0,40 meters
o decreasc the

motetional Misalierment 7.0 degrees

Anidnr Velocity

.0 degrees/sec, (about anv axis)
- (=) v
(Jctive Spucecraft

s

I R T S S
srmilar Veloe
=

.:
(Passive Sozce

&

v 0.1 degrees/sec. (about dny axis)

o ars
Potationazl is:
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Contact Velocity ©.03 meters/rec.

4. Internal Diamster of Structural Ring

The internal diameter of the stiuctural ring will be 8C0 milimeter

5. Other Farometers

Thcrc are other porancters, the valucs of which cannov
idertified at this time. In accordanee with the basic technical requir b
docament, these perameters and their values will be identified at a lat

pa— ~ r

V. Muiture Joint Vork Milestones

Fellowing ezre the prine p al steps in the joint development and testing of
Lhe compatible docking systems for the Apollo and Sulyutl spacecralt,
stens are qubJ el to fur *her atuuj by bouvh sides for the purpos= of establish=
ing detes of completion of the steps, including preparation of the joint
hocume L5 required therefor.

1. Development and agreement of docking system concept.

-

2. Y¥urnufacture and tests of scale modedl.,

. Agreement on a final interfece control document with values of
for compatibility defined.

L. Completion of development and monufacturing of docking system,
5. Joint development tests.

&

5. Compketlon of technical specifications for gualilication testing
he doexing systems,

of %
7. Independent gualification testing.
8. Joint quzlification testing.
9. Interface checkout of flight decking systems.

0. ri

ht

o
[

e

To ensure compatibility in the joilnt development process, the following
additionael sroups of documents will be created:

-

. List of values of the paromelers that ensure conps Tipility of
doecking systems.

Y

b, Method of conduching and programing of jJoint tests

" e

Appr@vedfmmeteasefzaosmﬁtun«cwRQRR.A.Bpostmmmnmgm zht and
neir interaction in case ol need.
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Joint development plén, including the creation of the additional
ewnents, will be discussed and agrecd to at an early future meeting.

- in estublisning the dates for ccmpletion of the major milestones, cach
side will be guided Ly the fact that the joint Apollo-Salyut fiight will
tike place in mid-1975.

-
Q

Ve COhijectives of the Newt Meetine

The members of this working Group agreed that it will be necescary to
Teel soon to agree on technical guestions that must be décided during the
iriticl stuges of the development of docking systems, in accordzace wih
besie features of the docking system concept agreed to at this meetin
Specifically, the Tollowing items should be accomplished:

ne

ct

[og
<

1. Confirm the possibility of creating a docking system in
accordance with the concept adonted ab this meeting and introduce improve-

ments if necessary,

2. Further convergenre toward final docking system geometr anc
, ) (&) J‘ & j
component de51qn concept.

3. Zixchange and coordinate preliminary development plans and

4. Discuss requirements und details of a scale model of the docxing

sysvem,

5. Further establish values of those parameters necessary for
compatibility, '
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